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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
active radiation-curing composition that forms 
a cured coated film having an excellent 
strength elongation properties, etching 
resistance and alkali solubility and an active 
radiation-curing composition that forms the 
cured coated film. 

SOLUTION: The active radiation-curing 
composition comprises (A) a compound having 
one or more carboxylic groups and one or more 
(meth)acryloyl groups, (B) a compound of 
formula (I), (C) an ethyienic unsaturated 
compound other than (A) and (B) above, and 
(D) an active radiation-curing composition 
containing a photopolymerization initiator. (In formula (I) r R1 is hydrogen or a methyl 
group, R2 and R3 are each a 2-4C alkyl group.) Also provided is a cured film 
(alkali-dissolving protection film) formed of the above composition in use for a shadow 
mask and an aperture grill. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) A compound which has at least one carboxyl group and at least one 
acrylyl group (meta) in a molecule, a compound expressed with (B) following general 
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formula (I), [Formula 1] 



(Rt shows hydrogen or a methyl group among a formula, and R 2 and R 3 show an alkyl 
group with 2-4 carbon atoms, respectively.) 

(C) The above (A), ethylene nature unsaturated compounds other than the (B) 
ingredient and the activity energy-line hardenability constituent containing the (D) 
photopolymerization initiator. 

[Claim 2](A) the activity energy-line hardenability constituent according to claim 1 
which contains as an ingredient a compound (a1) which has at least one carboxyl 
group and at least two acrylyl groups (meta - ) in a molecule. 

[Claim 3](C) The activity energy-line hardenability constituent according to claim 1 
which contains as an ingredient an acrylic acid polymer ester compound (c1) 
expressed with following general formula (II). 
[Formula 2] 

[ CH 2 =CHCOO-eCH 2 CH 2 COO^-R-eOH) r ... ( n ) 

(p may show the integer of 1-10 among a formula, q may show the integer of 2~6, r 
may show the integer of 0-5, R may show branching with 2-1 5 carbon atoms, annular, 
a straight chain type hydrocarbon group, or the hydrocarbon group that has an 
aromatic ring, and R may include ether structure.) 

[Claim 4]Cured coating which is a shadow mask or an alkali solubility protective 
coating for aperture grille manufacture, and is characterized by stiffening the activity 
energy-line hardenability constituent according to claim 1, and changing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the constituent which can form the 
cured coating which has the outstanding etching-proof nature and highly efficient 
alkali solubility by the exposure of an activity energy line, for example. An activity 
energy-line hardenability constituent useful as a resin composition [ in / for example, 
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/ a shadow mask and/or the secondary etching process at the time of aperture grille 
manufacture ] for back stop material (secondary resist) in more detail, And it is 
related with the cured coating (alkali solubility protective coating) which stiffens the 
constituent and changes. 
[0002] 

[Description of the Prior Art]Generally precise and delicate advanced processing 
technology is needed for electronic industry materials, such as a printed wired board 
and a semiconductor device. And as an etching process of the production line, the 
method of forming a resist pattern by an ultraviolet-rays-exposure method is in use in 
recent years. Corresponding to the demand of the minuteness making of the size of a 
semiconductor device and Hitoshi Kougami of process tolerance, especially the 
performances, such as high sensitivity (response efficiency of the chemical reaction 
by light) and high resolution (especially low swelling at the time of etching), are 
demanded of the etching resist used for this etching process. 
[0003]On the other hand, in manufacture of shadow masks, aperture grilles, etc, 
etching resist is applied on the substrate which has precise and detailed unevenness, 
and there is a process to stiffen. The resist used for such a use follows the shape of a 
substrate in the case of spreading, its surface smoothness is good, and to be able to 
cover without being generated by air bubbles is demanded. Here, a shadow mask is a 
steel plate about 0.15 mm thick attached to the position about 1 cm inside [ screen ] 
a color CRT, and it has many detailed holes for making a corresponding fluorescent 
substance irradiate with an electron beam. Generally the method of performing 
etching and making it penetrate from rear surface both sides of a steel plate is taken 
by ** which forms this detailed hole. 

[0004] Drawing 1 is a mimetic diagram showing an example of the manufacturing 
process of a shadow mask. First, as shown in drawing 1 (a), the primary resist (2) 
which is a photopolymer is applied to rear surface both sides of substrates (1), such 
as a steel plate, and is exposed with active light through the patternized photo mask 
to them, and a development removes the primary resist (2) of a non-exposing part to 
them, Subsequently, as shown in drawing 1 (b), a substrate (1) is primarily etched from 
rear surface both sides with the etching reagent containing ferric chloride etc., and 
etching is interrupted in this side which a hole penetrates. 

[0005]Subsequently, one side of the substrate (1) of the state is made to apply and 
harden UV curing type secondary resist (3), as shown in drawing 1 (c). By using cured 
coating of this secondary resist (3) as a masking material, as shown in drawing 1 (d), 
secondary etching is performed to the opposite hand of a substrate (1). Etching is 
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interrupted, when etching is advanced and it specifically reaches to secondary resist 
(3) from the side which has not masked with the etching reagent containing ferric 
chloride etc. Finally, as shown in drawing 1 (e), by alkali treatment, primary resist (2) 
and secondary resist (3) are removed, and a shadow mask is completed. At an 
aperture grille, the shape of the hole needed is long and slender, and although final 
shape serves as a bamboo-blind-like steel plate, the manufacturing process is the 
same as that of a shadow mask fundamentally. 

[0006]It is effective to use the compound which has one carboxyl group and one 
acrylyl group (meta) which are indicated in JP,4-82002,B, the patent No. 2592733 
gazette, etc. as secondary resist used for manufacture of such a shadow mask or an 
aperture grille. 
[0007] 

[Problem(s) to be Solved by the Invention]In the shadow mask of these days, or the 
production line of an aperture grille, it is in the tendency which makes line speed quick 
for a productivity drive, and in order to speed up an etch rate, it is in the tendency 
which raises the spray pressure of an etching reagent. Therefore, big stress is applied 
to a resist film, and a crack goes into a film, or it drops out, and the fall of the yield of 
a product poses a problem. On the other hand, it is necessary to shorten alkali 
dissolution time for speedup. However, if the tunic intensity of secondary resist is 
raised, alkali solubility will fall, if alkali solubility is improved, tunic intensity will fall, and 
both the characteristics have an opposite relation. 

[0008]The purpose of this invention is to provide the activity energy-line hardenability 
constituent which can form the cured film excellent in the strong ductility 
characteristic, etching-proof nature, and alkali solubility, and such cured coating. 
[0009] 

[Means for Solving the Problem]As a result of examining an omission cause of a film at 
the time of etching, this invention persons found out that frequency where a crack 
enters was high, when intensity of cured coating was low. Then, by performing 
presentation examination for improving strength and as a result using a carboxyl group 
content (meta) acrylic monomer and an acrylic monomer (meta) of specific structure, 
It excels in etching-proof nature and both the alkali solubility characteristics, finds out 
that an alkali solubility protective coating which neither a crack nor omission produce 
is obtained also in a production line high-speed moreover, and came to complete this 
invention. 

[0010]Name!y, a compound in which this invention has at least one carboxyl group and 
at least one acrylyl group (meta) in the (A) molecule, a compound expressed with (B) 



5 



JP 2003-221420 



following general formula (I), [0011] 
[Formula 3] 




•U) 



[001 2KR, shows hydrogen or a methyl group among a formula, and R 2 and R 3 show an 
alky I group with 2-4 carbon atoms, respectively.) 

(C) They are the above (A), ethylene nature unsaturated compounds other than the 
(B) ingredient, and an activity energy-line hardenability constituent containing the (D) 
photopolymerization initiator. 

[0013]Furthermore, this inventions are an object for shadow masks, and/or an alkali 
solubility protective coating for aperture grille manufacture, and are cured coating 
stiffening the above-mentioned activity energy-line hardenability constituent, and 
changing. 

[0014]"An acrylyl group (meta)" in this invention "an acrylyl group and/or an 
methacrylic roil group", "Acrylic acid (meta)" means "acrylic acid and/or methacrylic 
acid", and "acrylate (meta)" means "methacrylate and/or aery late", respectively. 
[0015] 

[Embodiment of the Invention]The (A) ingredient used for this invention is a compound 
which has at least one carboxyl group and at least one acrylyl group (meta) in 
intramolecular, and is an ingredient which gives alkali solubility to the cured coating 
obtained and makes good etching-proof nature reveal simultaneously. 
[0016]As this (A) ingredient, the output to which the compound which has one 
hydroxyl group and at least one acrylyl group (meta) in intramolecular was made to 
add is mentioned to the compound which has at least one acid anhydride group in 
intramolecular, for example. 

[0017]As the example, phthalic anhydride, tetrahydro phthalic anhydride, hexahydro 
phthaiic anhydride, Methyl cycfohexene-dicarboxylic anhydride, 
methylhexahydrophthalic anhydride, Dibasic acid anhydrides, such as a succinic 
anhydride, and trimeliitic anhydride, pyromellitic dianhydride, Ethyleneglycol 
bis(anhydrotrimellitate), glycerin bis(anhydrotrimellitate)mono- acetate, To polybasic 
acid anhydrides, such as glycerintris(anhydrotrimellitate) mono- acetate. 
2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, 3-hydroxypropyl 
(meta) acrylate, 4-hydroxybutyl (meta) acrylate, Hydroxyalkyl (meta) acrylate, such as 
6-hydroxyhexyl (meta) acrylate and cyclohexane dimethanoi mono- (meta) acrylate. 
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Compound; obtained by making add these ethylene oxide additions, a propylene oxide 
addition, a caprolactone addition, etc. To said polybasic acid anhydrides, or 
TORIMECHI roll pro pansy (meta) acrylate, GURISERINJI (meta) acrylate, 
ditrimethylol pro pantry (meta) acrylate, Compound; etc. which were obtained by 
making add penta ERIS RITORUTORI (meta) acrylate, dipentaerythritol penta (meta) 
acrylate, etc. are mentioned. 

[0018]Since it is possible to raise film strength, maintaining the alkali solubility of the 
hardening layer obtained also in these compounds, it is preferred to use the compound 
(a1) which has at least one carboxyl group and at least two acrylyl groups (meta) in a 
molecule. 

[0019]In the activity energy-line hardenability constituent of this invention, the 
loadings of the (A) ingredient have 20 - 70 preferred mass part on the basis of total 
quantity 100 mass part of (A) - (C) ingredient, and its 30 - 60 mass part is more 
preferred. The lower limit of each above-mentioned range is meaningful in respect of 
the alkali solubility of cured coating, etc., and upper limit is meaningful at the point 
which controls that cured coating becomes weak. 

[0020]The (B) ingredient used for this invention is following genera! formula (I). 

[0021] 

[Formula 4] 




[0022](among a formula, R t shows hydrogen or a methyl group and R 2 and R 3 show an 
alky! group with 2-4 carbon atoms, respectively.) — it is a compound [Cava mate 
group content (meta-) acrylate compound] expressed. 

[0023]The Cava mate group of intramolecular gives good intensity to cured coating, 
and since hydrophilic nature is moreover high, this (B) ingredient enables improvement 
in alkali solubility of cured coating. That is, with the conventional constituent, it is 
compatible in improving strength of impossible cured coating, and improvement in 
alkali solubility by blending this (B) ingredient. 

[0024]In general formula (I), although R t shows a hydrogen atom or a methyl group, it 
is preferred that it is a hydrogen atom from a viewpoint of hardenability. Although R 2 
and R 3 show an alkyi group with 2-4 carbon atoms, respectively, it is preferred that it 
is an alkyl group with a point to two carbon atoms which improving strength of cured 
coating and alkali solubility balance tend to take. 
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[0025](B) As an example of an ingredient, it is 2. - [(2-(meth)acryioyloxy) Ethyl 
carbamoyloxy] Ethyl acrylate, 2 - [(2-(meth)acryloyloxy) Propyl carbarn oyioxy] 
Propylacrylate, 2 - [(2-(meth)acryloyioxy) Butylcarbamoyloxy] Butyl acrylate, 2 - 
[(2-(meth)acryloyloxy) Ethyi carbamoyloxy] Propylacrylate etc. are mentioned. These 
are independent or can use one sort combining two or more sorts. From a point which 
is hypoviscosity among these to 2 - [(2~(meth)acryloyloxy) Ethyl carbamoyloxy] Ethyl 
acrylate is preferred. 

[0026]In an activity energy-line hardenability constituent of this invention, loadings of 
the (B) ingredient have 5-40 preferred mass part on the basis of total quantity 1 00 
mass part of (A) - (C) ingredient, and its 10 - 35 mass part is more preferred. A lower 
limit of each above-mentioned range is meaningful in respect of intensity of cured 
coating, etc., and upper limit suppresses the hydrophilic nature of cured coating, and it 
is meaningful at a point which improves etching-proof nature. 

[0027]The (C) ingredients in an activity energy-line hardenability constituent of this 
invention are the above (A) and ethylene nature unsaturated compounds other than 
the (B) ingredient, and are ingredients which give good hardenability to a constituent. 
[0028]As an example of an ingredient, (C) N-vinylformamide, N-vinyiacetamide, Vinyl 
ester monomers, such as an N-viny[-2-pyrrolidone, N-vinylcaprolactam, and adipic 
acid divinyl; Ethyl vinyl ether, Vinyl ether, such as phenylvinyl ether; Acryiamide, 
N-methoxy methyl acryiamide, N-butoxy methylacrylamide, N-t-butylacrylamide, 
acryiamide [, such as acryloy! morpholine, ]; (meta-) — acrylic acid; (meta-) — methyl 
acrylate. (Meta) Ethyl acrylate, acrylic acid (meta) propyl, acrylic acid (meta) n-butyl, 
(Meta) Acrylic acid i-butyl, acrylic acid (meta) t-butyl, acrylic acid (meta) hexyl, 
(Meta) 2-ethylhexy[ acrylate, acrylic acid (meta) lauryl, (Meta) Acrylic acid stearyl, 
acrylic acid (meta) tetrahydrofurfuryl, (Meta) Acrylic acid 2-hydroxyethyI, 
2-hydroxypropyl acrylate (meta), acrylic acid (meta) 4-hydroxybutyt, metaglycidyl 
acrylate (meta), acrylic acid (meta) dimethylaminoethyl, diethylaminoethyl acrylate 
(meta), (Meta) Acrylic acid benzyl, acrylic acid (meta) cyclohexyl, (Meta) Acrylic acid 
phenoxyethyl, acrylic acid (meta) tricyclodecane, (Meta) Acrylic acid allyl, acrylic acid 
(meta) 2-ethoxyethyl, (Meta) Acrylic acid isobornyl, acrylic acid (meta) phenyl, JI 
(meta) acrylic acid ethylene glycol, A JI (meta) acrylic acid diethylene glycol, JI (meta) 
acrylic acid triethylene glycol, JI (meta) acrylic acid tetraethylene glycol, a JI (meta) 
acrylic acid polyethylene glycol, A JI (meta) acrylic acid 1,3-butyiene glycol, JI (meta) 
acrylic acid 1,4-butanediol, JI (meta) acrylic acid 1 ,6-hexanediol, JI (meta) acrylic acid 
1,9-nonanediol, JI (meta) acrylic acid neopentyl glycol, hydroxy pivalate neopentyl 
GURIKORUJI (meta) acrylic ester, JI (meta) acrylic acid propylene glycol, JI (meta) 
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acrylic acid dipropylene glycol, JI (meta) acrylic acid tripropylene glycol, JI (meta) 
acrylic acid tetrapropylene glycol, a JI (meta) acrylic acid polypropylene glycol, JI 
(meta) acrylic acid polytetramethylene glycol, polyethoxy RETEDDO bisphenol A 
di(meth)acry!ate, Polyethoxy RETEDDO bisphenol F di(meth)acrylate, TORIMECHI roll 
pro pantry (meta) acrylic ester, ETOKISHIRETEDDOTORI methylol pro pantry (meta) 
acrylic ester, Propoxy RETEDDOTORIMECHIRORU pro pantry (meta) acrylic ester, 
GURISERINTORI (meta) acrylic ester, ethoxy RETEDDOGURISERINTORI (meta) 
acrylic ester, Tris (acryloyloxyethyl) isocyanurate, ditrimethylo! propanetetra(meta) 
acrylic ester, Penta ERIS RITORUTORI (meta) acrylic ester, pentaerythritol tetra 
(meta) acrylic ester, Acrylic ester (meta), such as dipentaerythritol penta(meta) 
acrylic ester and dipentaerythritol hexa(meta) acrylic ester; Polybasic acid, such as 
phthalic acid and adipic acid, Ethylene glycol, neopentyl glycol, 1 ,6-hexanediol, a 
polyethylene glycol, The polyester (meta) acrylate obtained at a reaction of polyhydric 
alcohol, such as polytetramethylene glycol, and acrylic acid (meta) or its derivative; 
Hexamethylene dHsocyanate, Isophorone diisocyanate, tolylene diisocyanate, 
xylylene diisocyanate, Isocyanate compounds, such as hydrogenation xylylene 
diisocyanate, diphenylmethane diisocyanate, hydro^diphenylrnethane diisocyanate, 
naphthalene diisocyanate, and norbornane diisocyanate. A polyethylene glycol, 
PURIPURO pyrene glycol, polytetramethylene glycol, Polyol compounds, such as an 
ethyleneoxide addition of bisphenol A, a propylene oxide addition of bisphenol A, 
polyester polyol, and polycarbonatediot, 2-hydroxy ethyl (meta) acrylate, 
2-hydroxypropyl (meta) acrylate, 4-hydroxybutyl (meta) acrylate, polyethylene-glycol 
mono- (meta) acrylate, The URETANJI (meta) acrylate acrylate with hydroxy! groups 
(meta), such as polypropylene-glycol mono- (meta) acrylate, was made to react to; 
Hexamethylene dHsocyanate, Isophorone diisocyanate, tolylene diisocyanate, 
xylylene diisocyanate, Diphenylmethane diisocyanate, hydro-diphenylmethane 
diisocyanate, To a polymer of isocyanate compounds, such as naphthalene 
diisocyanate and norbornane diisocyanate. 2~hydroxyethyl (meta) acrylate, 
2-hydroxypropyl (meta) acrylate, The urethane poly (meta) acrylate which added 
acrylate which has hydroxyl groups, such as 4-hydroxybutyl (meta) acrylate and those 
caprolactone adducts (meta); Phenol novolak type epoxy resin, Epoxy poly (meta) 
acrylate; etc. which made acrylic acid (meta) or its derivative react to glycidyl ether 
compounds, such as cresol novolak type epoxy resin, a bisphenol A type epoxy resin, 
and bisphenol F type epoxy resin, are mentioned. 
[0029]Following general formula (II) 
[0030] 



9 



JP 2003^221420 



[Formula 5] 

[ CH 2 =CHCOO-f CH^CHjCOO^p^- R-COH ) r ... ( n ) 

[0031](p shows the integer of 1-10 among a formula, q shows the integer of 2-6, and r 
shows the integer of 0-5, and) R may show branching with 2-1 5 carbon atoms, annular, 
a straight chain type hydrocarbon group, or the hydrocarbon group that has an 
aromatic ring, and R may include ether structure. It is usable also in the acrylic acid 
polymer ester compound (c1) expressed. 

[0032](C) Each compound mentioned above as an example of an ingredient is 
independent about one sort, or two or more sorts can be used together and used for it. 
However, as for the point which can give the outstanding etching-proof nature and 
alkali solubility to the (C) ingredient, it is preferred that an acrylic acid polymer ester 
compound (d) is included. In this case, as for the rate of the acrylic acid polymer 
ester compound (c1) in the (C) ingredient, it is preferred that it is especially more than 
40 mass %. 

[0033]As an example of this compound (c1) P 1,4-butanediol JIAKURIRU dimer acid 
ester, 1,6-hexanediol JIAKURIRU dimer acid ester, neopentyl glycol JIAKURIRU dimer 
acid ester, Diethylene-glycol JIAKURIRU dimer acid ester, tetraethylene glycol 
JIAKURIRU dimer acid ester, Tripropylene glycol JIAKURIRU dimer acid ester, 
poiyoxyethylene bisphenol A Gia Kurile dimer acid ester, trimethylolpropane — doria 

— krill dimer acid ester and glycerol — doria — krill dimer acid ester, pentaerythritol 

— doria — krill dimer acid ester and pentaerythritol tetra acrylic dimer acid ester. 
Ditrimethylol PUROPANTETORA acrylic dimer acid ester, dipentaerythritol 
pentaacrylic dimer acid ester, dipentaerythritol hexaacrylic dimer acid ester, etc. are 
mentioned, trimethylolpropane especially since hardenability is good — doria — krill 
dimer acid ester, glycerol — doria — krill dimer acid ester and pentaerythritol — doria 

— krill dimer acid ester, pentaerythritol tetra acrylic dimer acid ester, and especially 
ditrimethylol PUROPANTETORA acrylic dimer acid ester are preferred. 

[0034]In an activity energy-line hardenability constituent of this invention, loadings of 
the (C) ingredient have 25 - 75 preferred mass part on the basis of total quantity 100 
mass part of (A) - (C) ingredient, and its 30 - 70 mass part is more preferred. A lower 
limit of each above-mentioned range is meaningful in respect of the hardenability of a 
constituent, the etching-proof nature of cured coating, etc., and upper limit is 
meaningful in respect of the alkali solubility of cured coating. 

[0035]The (D) ingredient used for this invention is a photopolymerization initiator, and 
is an ingredient which gives a practical photoresist to a constituent. 
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[0036]As an example of an ingredient, (D) Benzophenone, 
4,4-bis(diethylamino)benzophenone r 2,4,6-trirnethyl benzophenone, methyl 
orthobenzoyl benzoate, 4-phenylbenzo phenon, t-butylanthraquinone, and 
2-ethylanthraquinone;2, 4-diethylthio xanthone T Thioxan tons, such as an isopropyl 
thioxan ton and a 2,4-dichloro thioxan ton; A diethoxyacetophenone, 
2"hydroxy-2-methyl-1-phenylpropan-1-one, benzyl dimethyl ketal, 
1-hydroxycyclohexy[-phenyl ketone, 2-methyl-2-morpholino (4-thiomethyl phenyl) 
propan-1-one, Acetophenones, such as 2-benzyl-2-dimethylamino 
1-(4-morpholinophenyl)-butanone; Benzoin methyl ether, Benzoin 
ether;2 i 4 l 6-trimethy[ benzoyl diphenylphosphine oxide, such as benzoin ethyl ether, 
benzoin iso-propyl ether, and benzoin isobutyi ether, 

Bis(2,6-dimethoxybenzoyl)-2,4,4-trirnethyl pentyi phosphine oxide, Acyl phosphine 
oxide, such as bis(2,4 t 6-trimethyl benzoyl)-phenyl phosphine oxide; methylbenzoyl 
formate, 1,7-screw acridinyl heptane, 9-phenylacridine, etc. are mentioned, these are 
independent about one sort — or two or more sorts — it can use together and use. 
[0037]ln an activity energy-line hardenability constituent of this invention, loadings of 
the (D) ingredient have 0.01 - 10 preferred mass part on the basis of total quantity 
100 mass part of (A) - (C) ingredient, and its 0.1 - 8 mass part is more preferred. A 
lower limit of each above-mentioned range is meaningful in respect of a cure rate 
required for industrial production etc., and upper limit is meaningful in respect of 
controlling that photopolymerization initiator residue in cured coating is eluted to an 
etching reagent etc. 

[0038]A photosensitizer can also be added if needed. As the example, ethanolamine, 
diethanolamine, triethanolamine, N-methyldiethanolamine, 4-dimethylamino methyl 
benzoate, 4-dimethylamino ethyl benzoate, 4-dimethylamino amyl benzoate, 
4-dimethylamino acetophenone, etc. are mentioned. 

[0039]To an activity energy-line hardenability constituent of this invention, accepting 
necessity — a leveling agent, a radical polymerization chain transfer agent, a slipping 
agent, a plasticizer, a defoaming agent, a crawling inhibitor, a wetting agent, an 
antisettling agent, and whom — various additive agents, such as an inhibitor, light 
stabilizer, an ultraviolet ray absorbent, an antioxidant, polymerization inhibitor, a 
bulking agent, a chelating agent, and a coupling agent, can be made to contain 
[0040]A radical polymerization chain transfer agent is an additive agent desirable in 
respect of alkali solubility improvement in cured coating, etc. among these additive 
agents. However, since an ene thiol reaction will occur between a double bond and a 
thiol which are contained in (A) - (C) ingredient if a thiol system chain transfer agent 
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is used, it is in a tendency for the storage stability of a constituent to become poor 
and to cause geHing. Therefore, as a radical polymerization chain transfer agent, it is 
preferred to use a non-thiol system chain transfer agent, and non-thiol system chain 
transfer agents, such as a alpha-methylstyrene dimer and TAPINOREN, are the most 
preferred especially. An addition of a radical polymerization chain transfer agent has 
0.01 - 10 preferred mass part to total quantity 100 mass part of (A) - (C) ingredient, 
and its 0.1 - 5 mass part is more preferred. A lower limit of each above-mentioned 
range is meaningful in respect of shortening of alkali dissolution time, etc., and upper 
limit is meaningful in respect of the hardenability of a constituent, intensity of cured 
coating, etc. 

[0041 ]In respect of improvement in surface smoothness at the time of coating, etc., a 
leveling agent is a desirable additive agent and can use various kinds of leveling agents 
known from before, such as a silicone series leveling agent and a fluorine system 
leveling agent. An addition of a leveling agent has 0.01 - 5 preferred mass part to total 
quantity 100 mass part of (A) - (C) ingredient, and its 0.1-1 mass part is more 
preferred. A lower limit of each above-mentioned range is meaningful in respect of the 
smooth nature of a cured film, etc., and upper limit is meaningful in respect of making 
easy to carry out defoaming of the air bubbles by which it is generated at the time of 
coating etc. 

[0042]An activity energy-line hardenability constituent of this invention can be 
stiffened in combination of activity energy-line independence or an activity energy 
line, and heat, and the bridge construction cured coating is excellent in etching-proof 
nature and both the alkali solubility characteristics. 

[0043]Although an activity energy-line hardenability constituent of this invention is 
applicable to various uses, it is dramatically useful as resist for forming an alkali 
solubility protective coating in a manufacturing process of a shadow mask or an 
aperture grille especially. Concrete for example, dramatically outstanding performance 
is shown as secondary resist (3) of a manufacturing process shown in 
above-mentioned drawing 1 . It is available as etching resist, such as a printed wired 
board, a leadframe, and a TAB (TapeAutomated Bonding) tape, besides it, and can be 
further used also as a paint, a molding material, or a casting material. 
[0044]A kind in particular of substrate with which an activity energy-line hardenability 
constituent of this invention is applied is not limited. As an example of a substrate, 
organic matter L such as inorganic substance; wood, such as a glass plate, a griddle, a 
tin sheet, tinpiate, an aluminum board, and a zinc steel plate, paper, a plastic and an 
organic coating film, ]; etc. are mentioned. Also when manufacturing a shadow mask 
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and an aperture grille, various kinds of substrates (for example, an amber alloy, pure 
iron, etc.) with which it is known from before that it is usable to those uses can be 
used. 

[0045]Although a coating method in particular to a substrate is not limited, either, a 
spray coating method, the curtain flow coat method, the roll coat method, the bar coat 
method, the dipping coat method, a spin coat method, the gravure coating method, the 
screen coat method, etc. are mentioned, for example. Thickness of cured coating 
should just make preferably 1-500 micrometers of the coverage quantity of a grade 
more preferably set to 5-300 micrometers. 

[0046]What is necessary is just to irradiate with activity energy lines, such as X-rays, 
ultraviolet rays, and visible light, in order to stiffen a coat on a substrate. It is 
preferred to use ultraviolet rays especially. As a light source of ultraviolet rays, it is 
common to use an ultraviolet ray lamp from a point of practicality and economical 
efficiency. As an example of an ultraviolet ray lamp, a low pressure mercury lamp, a 
medium-voltage mercury-vapor lamp, a high-pressure mercury-vapor lamp, an 
ultrahigh pressure mercury lamp, a xenon lamp, a gallium lamp, a metal halide lamp, etc. 
are mentioned. Any of inactive gas, such as air, nitrogen, and argon, may be sufficient 
as atmosphere at the time of the exposure. 
[0047] 

[Example]Hereafter, an example explains this invention still in detaiL Evaluation in an 
example was performed in accordance with the following methods. The "part" in an 
example and a comparative example means a mass part. 

[0048]The constituent of the <degree of breaking strength and breaking extension> 
evaluation object is painted on a glass substrate so that the thickness of cured 
coating may be set to 50 micrometers in a room temperature bar coating machine, 
Ultraviolet rays were irradiated with and stiffened by 320-390-nm monitor on 
condition of peak illumination 350 mW/cm 2 and addition light volume 600 mJ/cm 2 
using the high-pressure mercury-vapor lamp, and the cured film was formed on the 
glass substrate. To this cured coating, slitting was put in by the cutter 1 5 mm in width, 
and 50 mm in length in the shape of a strip of paper, the cured film portion was 
exfoliated from the glass substrate, and this was made into the sample for tensile 
strength measurement. 

[0049]This sample is attached to the sample holder of Cage Ene Tech company make 
tensilon universal testing machine RTC-1250A, and is held for 3 minutes by 90 ** of 
ambient temperature. 

Then, the tensile strength examination was carried out on condition of load cell rated 
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1kN and crosshead speed 20 mm/min, and the breaking strength and degree of 
breaking extension were measured. 

Here, breaking strength is 10 or more MPa, and the thing of not less than 5% of the 
degree of breaking extension was judged to be the cured coating which has a good 
strength property. 

[0050]The negative pattern of the shape of isomorphism which carried out 
double-sided alignment with the casein system photosensitive resin film (primary 
resist) was formed in both sides of a steel plate with a <etching™proof nature> 
thickness of 0,15 mm, and the substrate which has 100 rectangular holes (crevice) 5 
mm in width and 20 mm in length which have not been penetrated was produced by 
primary etching. The constituent of an evaluation object is made into secondary resist 
on the casein system photosensitive resin film (primary resist) of one side of this 
substrate, It applied by the whole surface bar coating machine so that the thickness 
after hardening might be set to 20 micrometers, and ultraviolet rays were irradiated 
with and stiffened by 320-390-nm monitor on condition of peak illumination 350 
mW/cm 2 and addition light volume 600 mJ/cm 2 using the high-pressure 
mercury-vapor lamp. Then, the FeGI 3 solution of 43% of concentration was used as an 
etching reagent, and the examination of etching-proof nature was done for 20 minutes 
on condition of the temperature of 90 **, and spray pressure 3.5 kg/cm 2 . Rinsing of 
the sample was performed after test termination, after drying, the cured film was 
observed visually and the following standards estimated. 

It is torn about all A:100 rectangular holes (crevice), and a crack and omission are 
nothing. 

It is torn by 1-19 pieces among B:100 rectangular holes (crevice), and any of a crack 
and omission they are occurs. 

It is torn by 20-79 pieces among C:100 rectangular holes (crevice), and any of a crack 
and omission they are occurs. 

It is torn by 80 or more pieces among D:100 rectangular holes (crevice), and any of a 
crack and omission they are occurs. 

[0051]The constituent of a <alkali solubility> evaluation object is applied on a steel 
plate so that the thickness after hardening may be set to 25 micrometers in a room 
temperature bar coating machine, Ultraviolet rays were irradiated with and stiffened 
by 320-390-nm monitor on condition of peak illumination 350 mW/cm 2 and addition 
light volume 600 mJ/cm 2 using the high-pressure mercury-vapor lamp. Then, it was 
immersed in 75 ** and 20% sodium hydroxide solution, time for cured coating to 
dissolve thoroughly was measured, and the following standards estimated alkali 
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solubility. 

A: Fitness (90 or less seconds). 

B: Insufficient (it exceeds 90 seconds and is less than 110 seconds). 
C: Defect (110 seconds or more). 

[0052] [Synthetic example 1 (composition of compound-A-1)] in 2L flask furnished 
with agitating equipment, a thermometer, and a capacitor, 9.6 g of diethylamino ethyl 
methacrylate was taught as 590.4 g of ethyleneglycol bis(anhydrotrimellitate), 381.2 g 
of 2-hydroxy ethyl acrylate, and a reaction catalyst, and the hydroquinone monomethyl 
ether 0.48g was prepared as polymerization inhibitor. Temperature up was carried out 
gradually, stirring this mixture, and it held in the place which reached 95 ** for 2 hours, 
and cooled after that, and compound-AH [the addition reaction product of 
ethyleneglycol bis(anhydrotrimellitate) and 2-hydroxy ethyl acrylate] was obtained. 
[0053][Example 1] It is 2 considering compound-A-1 as 30 copies and a (B) ingredient 
as a (A) ingredient. - [(2-acryIoyioxy) Ethyl carbamoyloxy] as 30 copies of ethyl 
acrylate, and an ingredient (c1) — trimethylolpropane — doria — 40 copies of krill 
dimer acid ester, (D) as an ingredient [photopolymerization initiator] — 
1-hydroxycyclohexyl-phenyi ketone (made in Tiba Speciality Chemicals.) trade name 
IRGACURE 184 — one copy of non~thiol system chain transfer agent 
(alpha-methylstyrene dimer) further five copies, The leveling agent (Dainippon Ink & 
Chemicals, Inc. make, trade name megger fuck F-470) 0.1 copy was mixed, it stirred at 
the room temperature until the whole became uniform, and the activity energy-line 
hardenability constituent was obtained. 

[0054]The breaking strength of this constituent was 20MPa, and the degree of 

breaking extension was 20%. About etchings-proof nature, cured coating remained in all 

the 100 rectangular holes (crevice), and etching-proof nature was fitness Gudgment 

A) enough. Alkali solubility was 70 seconds and was fitness (judgment A). 

[0055] [Example 2 and comparative examples 1-3] It evaluated by preparing an activity 

energy-line hardenability constituent like Example 1 except having used each 

ingredient shown in Table 1. A result is shown in Table 1. 

[0056] 

[Table 1] 



15 



JP 2003-221420 



S 1 

















i 
i 


*> 




*> 


t3 






A- 1 


ft 










itai 


(A) 


A- 2 




^ u 


o n 

-5 U 


*> Pi 








A-3 














(B) 


CDA 


3 0 


2 0 




5 0 


5 0 




(C) 


C- 1 


4 0 


3 0 


2 0 




5 0 




C-2 






3 0 








(D) 




5 


5 


5 


5 


5 




m 


MSD 


1 


1 


1 


1 


1 




K W 3SI 


0.1 


0.1 


0.1 


0.1 


0. 1 






2 0 


1 2 


5 


2 0 


2 1 


« 




2 0 


8 


i 1 


5 


1 5 






A 


A 


D 


D 


C 




mmum 


A 


A 


B 


A 


C 



[0057]The abbreviation in Table 1 means the following compounds, respectively. 
[0058] "A-1": The addition reaction product of ethyleneglycol bis(anhydrotrimeliitate) 
and 2-hydroxy ethyl acrylate (synthetic example 1) 

"A~2":tetrahydro phthalic anhydride and pentaerythritol — doria — the addition 
reaction product (OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. make and trade 
name screw coat #2480) of KURIRETO 

"A-3": The addition reaction product of phthalic anhydride and 2-hydroxyethyl 
acrylate (OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. make and trade name 
screw coat #2000) 

"CDA" :2 - [(2-acryloyloxy) Ethyl carbamoyloxy] ethyl acrylate "C-1 — 
trimethylolpropane — doria — krill dinner acid ester "C-2":2-hydroxyethyl acrylate 
"IRGACURE 1 84":1 -hydroxycyclohexyl-pheny! ketone (made in Tiba Speciality 
Chemicals.) Trade name IRGACURE 184 

"MSD": Alpha-methylstyrene dimer (the Nippon Oil & Fats Co., Ltd. make, trade name 
NOFUMA MSD) 

"Leveling agent" : (the Dainippon Ink & Chemicals, Inc. make, trade name megger fuck 

F-470) 

[0059] 

[Effect of the Invention]According to this invention, the activity energy-line 
hardenability constituent which can form the cured film excellent in the strong 
ductility characteristic, etching^proof nature, and alkali solubility and such cured 
coating can be provided as explained above. 

[0060]The activity energy-line hardenability constituent of this invention is 
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dramatically useful as a resin composition for back stop material in an etching process 
(secondary resist) as resist which can fully respond also to a high-speed production 
line, for example. The cured coating produced by making harden this constituent, It 
has the performance which was dramatically excellent as an alkali solubility protective 
coating at the time of manufacturing a shadow mask, an aperture grille, a printed wired 
board, a leadframe, a TAB tape, a meta! mask, etc. especially, and can be conveniently 
used in those uses. 



[Translation done.] 
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